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LETTER OF TRANSMITTAL.

Ui'.iiiiliir J. I'.Ml.

Till- ll..„.,„,Ml,|r W. II. Naniki,,

Miiii'trr «< MirKv,

Ottiiwii.

Sill,— In piir^uiiiii'i- <>\ till .iistnictiiiii- III tliu llinuiialilu lliu

Miiii»t<-r lit ,\liMr"<. iniii-iiiittcil tlimuuli tlic IHri'dnr ot tin" inn-

l(i);l<'iil Siirvi'.v, We hiivc i..\niiiiiii'i| i'lirtln iii"iiiit;iiii ill I'raiik,

Alljcrtii. niil wi>rkiiii;4 nf tlu' iiiiii<'<< <'!' tlic Cjiia'Tin <'<mI ("Ii-

soliilati'il, l.iiiiiti'il. witli tJK' \ ii'W <.| iji liriiiiiiiiiK ulii'iliir nr n

iniiiiiii; opcruti >ti-i iir lilo'lv to l>riiiir uli<iiit ii lainUli'li' tr>>iii t

niciiiiiliiiii mill lliii-i (iiiliiiiurr livi'< iiml pinpiTly in iln' tnwii,

FurtluTii r", we liiivc ciiiiniili'n'il tin- poxMihility oi ii !<liilr ur >liilr»

fmm iiiii .il i'iiii->i-< iiiili'iH'iiili'iit iif iiiiiiiiiir. I lie hilxiir invnlviil

ill tlic pri'piiriitiuii III' the ilctiiili'il iiiiip of Turtle iiioiintiiiii iiinl

vioiiiit.v luiH Ih'cii no (iri'iit tliiit it li:i- prt'vcnti'il tlic idniplitioii of

tlir ri'port lit nn cnrliiT iliitc.

\Vf \n){ Iciivf to -ulniii, tlic tn||o\viii(r report.

\Vc Imvc tlic lioii'iiir to lie, sir.

Y> ur oliciliciit -crviintJ.

Reginald A. Daly,

(Sin-cil) W. 0. Miller.

Ckorge S Rice.

Comm.'jiswnfrs ti/ipijinfi'd to investigaie I ro,.KHou of Turtle

monnlain.
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of the Power House u

" III. Profile view of the north shouliler of Turtle moun-
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The fi^suring and slipping (faulting^ were clearly

facilitated by the joint-planes, some of which appear
in the photograph. The North peak is seen in the

upper right-hand corner 16

VI. Looking north along a main fissure between the North
and South peaks. The trees show strong movement
of the limestone block on the right of the fissure.. 1(1

" VII. L<Joking ncili to the North peak along a main fissure

which - exposed for 1,500 feet 16
"

VIII. Looking north to North jieak over the tit«>ured area.. 16
"

IX. View of the fissured area looking north from South
peak 16

" X. Detail of a main fissure in the limestone 16
" XI. A main fissure produced, like the others shown in

previous plates, by the pull exerted on the mountain
top during the 190.1 slide ]6

XII. A part of the fissured area taken with a levelled

camera. The movement of the limestone in 1903 is

indicated by the attitude of the trees 16

XIII. View of Turtle mountain before 1903 slide from a point
3,100 feet northeast of the smelter building 18

XIV. View of Turtle mountain in October, 1911, taken from
the same point as Plate XIII. The block which
broke away in the 1903 slide is shown in outline. 18

" XV. View of Turtle mountain before the slide of 1903, taken
from the blufi two hundred yards east of the rail-

way station 18
" XVI. View of Turtle mountain in October, 1911, taken from

the samp point as Plate XV 18

XVII. View of lower part of area devastated in 1903, taken
from north spur of Turtle mountain. This photo-
graph illustrates the formation of terminal lobes
produced by the 'splaying' of the material in a
great landslide ai
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on the riKht of the picture me underlain by the

Cretaceouj^ coal measures. The plane of overthrust

is beneath the talus slope 2S

XIX. Bluft (float) mountain lookinu north-northeast from

the northern spur of Turtle mountain, showinj;

the relatively low dips of the limi*toni' at the

eastern escarpment K

I'iKure 1. Inilex map of I'rank and Vicinity 1-

" 2. Profile 1. Alonii siKtion 1 Sir accompanyinu map II
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TURTLE MOUNTAIN, FRANK, ALBERTA.

HISTOEICAL SUMHART.

Eeport of Landslide of 1903.

Under date June li', liHi:!. Messrs. I{. (i. .McC'onntll anil 11. \V.

Brock of the Cienlof^ifal Survey of Ciniiida. actinft as a con.niifsi'in

appointed by tlie Ilonouiralde tlie Minister of tiie Interior, sidi-

mitted a report on their examination of the Frank landslide which

took place on April H), of that year. The slide entailed the loss of

about sevent.v lives of people mi the town of Frank, tof^ether with

the destruction of much property, inchidiuR nearly 7,INM) feet of the

Crows Xest railwa.v.

In their report, Messrs. ^fcConuell and Brock sny that the slide

was due, not to a sinsrle cause, but to a combination of causes,

among which the npeninpr up of larjfe chamhcrs in the mine, situ-

ated under the base of the mountain, may have lieen a contril)\itory

cause. Speakinp of the Xorth peak and shoulder of the mountain

overlooking the town, they say "the closing of the chamb'rs in

the mine, after the coal has lieen withdniwn. perhaps long after the

inhabitants of the town have lost all dread of another disastoir,

may precipitate it suddenly in a second destructive slide. Since

this possibility must always overhang the town, it certainly seems

advisable that it be moved a short distance up the valley beyond

the reach of danger."
'

More Recent Observations.

Since the report was published, officers of the dcological Survey

have visited Frank from time to time and have examined the

mountain. FIrom several examinations he has made "f the

mountain, Mr. Brock has decided that cracks have formed in th.it

part of the mountain overlooking the town, and that one or two

cracks in the vicinity of the north shoulder have i"-adually widened

' Extrnct from Part VlII, .\iinu.il Kpport. IIMW, Deiiartniont

Interior, page 17
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' Till' crac'U- 111; the iiorlli sIkhiIiIit iniivc thiit il- sciliilitv i^ imt

to lie relied on, iiiiil the recent iiioviiiieiits inilieateti liy tlu-e enieU<

may very well lie ii-n-rilieil tn the ili^tiirhiiiy ctTei't nf iiiiiiiiiit that

has recently heeii duMe in the iiiiiililiiiiirluinil of the luiiinhitiiiii of

this shoiililer.

'Ill the face nf sneh faet.-. T I'liiiin.t evade tin iieliif^i'Mi that

iniiiinp i-^ tim daiiuerinis to li< ntiniied. It i- my tirni niiiiiinn that

no ninre liliertier* can safely he taken with this ininintain.

' A ]arj;e -lide woidd eiit off all railway I'lininiiiiiiiMtinn and close

the mines west of Frank. It ininht )ierinanently close the pass. The
town of Frank would he wiped out with a fcarfid toll of life. Thes-e

are some of the ri^k•i that are hciiiy taken hy taniperiii;: with the

foundation of this nionntaiii. Ft was nn-afe to do what has recently

heen done in the way of ininiiifr. This was pointed out liefore this

work was started and the present niifavoiiralile condition of Turtle

mountain as compared to that of ]a.<t year shows that the opinion

then expressed was well foiinilcd. Xo further iiiiniiijr of the seams

near the Im-^e of Turtle mountain can safely he done."

Beport of 1910.

in the >ummary report of the (ieoloiijcal Survey for HUn, .Mr.

Hrock pointed o\it the daiiffer to he feared from continued ininiiiK

at the base of the mountain. Articles hase 1 on tln' report, appear-

ing in the press, excited such interest at Frank that a deputation

consisting of .Mr. .\. A. .Miiller, ftencral niauaKcr of the Canadian

Coal Consolidated. Limited. .Mr. .Moore his lifral adviser, and Mr.

Ilarvtw llurphy. ehairnian of the c 'uneil of the villajro of Frank,

proceeded to Ottawa in the la-t week of .luly. IHII. and held a i' 'ii-

ference with the .Minister of the Interior, the .Minister of .Mines,

and the Directivr i'f the Ceoloirical Survey, with regard to the situa-

tion at Frank and the advisahility of haviuj; an examination and

report liy a Coiiinii>siiin. After further cmrresii ndene,' and inter-

views, and alter consultation with the representatives nf tli" gov-

erniiient of .Miurla. it was decided to appoint a eoiun;issioii consi.-t-

inf? of two };eol(ii;i.ts and a iiiinius ciif-iui^er. The iindersiffned had

the honour of heinfr appointed the commissioners.

Visit of Commissioners to Frank.

We arriveil in Frank on the morniufi of Octoher :>, and there

met Mr. John Stirlinfr, Provincial Inspector of Mine and ^Ir.

Francis Aspinall. District IiiS] ector. In the afterno wr called

'Letter datea. Ottinva, Nov. .3, 1910, aililresswl to .lohn Stocks, l'.-'|..

Deputy Minister, Department of Public Works, Kdiiionton, Alfa.
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"ti .Mr. A. A. .MiilliT, (i.Mi.TuI .M.iiiiiK.r of th.. Cmui.li:!!! C.ml Con-
solidated, l.iiiiit.d. mid lit th,. idac.. of l.usiness of .Mr. Ilarvt-y
.Miiriih.v, .•liiiirmini of tli( lu-il of tlu- villus,, nf Fruiik. Mr.
Murpli.v WHS liowovfr. out of town ,it tlir tinio. I.at.T in tho wtt-k
"'' """'(-'''I I'-T a if,.rrn.',. witli Mr. .Miillor and for one with Mr.
Mmphy and Mr. Tonipldn^ of tho comioii of th.- villuri- of Frank.
Intirviiw* wi'vv „U„ hoi, I with oth.r ciii/cns of tho vilhiRc, and
with n.tii aciiiiiintod with the di.strii't.

«»n the day toll.,winir mir a.rrival vv a^rndol Turtlo mountain
"•"'''• "" »''"''""• ! M>-- W. If. lioyd. .dnof topographer of the
(iooh.Kioal Survey. Mr. Moyd'. a.c|uaintau.e with Turtio moun-
tain and it- -MrruiiMdin>r^ dato-i la.'k to l!io;5. when lie wa.* a^.sr.ciatod
witli M(—rv .MeCnnii.ll and lin.ck in niappiuK after the .<lide.

Sinee then he lias mad,' otiier examinations of tia- niounlain. Dur-
iii- the pa-t H.aM.n Mr. Hoy.l. with a eorps of a-^i^tants has heen
enfia^i-e I in niaidnf: a ,!etailed map of the mountain. tJLe mnnuscript
of whi.'ii was phie.d at our --ervief.. We are deeply indil.ted to .Mr.
lioyd for the informatii>ii whieli he furnislu.d us <-on<'ernint' the
mountain, an.l al-o for th.. intere>linn ami instnK'tive model of the
iiioiinf.iin. hase<l on his nuip- whieh he pn.pareil for us.

•Mr. .Miiller. and the miiii. mana^'er of his Company. Mr. Shone,
lent their assistan.'e hy : mpanyiuf;- us to the n;ine workings, and
ill other ways.

Messrs. Stirlinpr and A-pinall were e..n-tanlly at liand to nive
us any assistanee in their" jxiwi r.

For valualde aid and eourt.-ies extc ii.led whil.. at Frank, tlie

hest thanks nf the Commis.sioners are due to all of tl». pentlemen
al)ove ni ntionod, as well as to otiiors whose names do not apinar.

^

The wi.rk at Frank was eomplete.l on 0-tol,er 12. and we took
train for tlie oast on the eveninff of that day.

In the Cdlowintr l>anes is jfiven, as hrietly a.s is eonsistent with
a (dear uiiderstandiuf.'. an account (d' ollser^•ations made and inforuui-
tion acpiircl, t.W(.ther with tho eoii.dusions at whi(.li we have
arrived. The report is illustrated with majis, sections, and photo-
graphs of a chairactor such as to make a more v .luminous te.xt

iinnecessarv.

wm
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INTRODUCTIOH.

Till' i|ii('niiirii wlii'tliiT llii'iN- i-i iluntfiT of one or iiiori" ili strui'-

five >liili''< in tlir fnliiic invulvi'.. twn sets of foii«i(|rriitioii'». lu

invi^tiKiitioii olivioiisl.v iriiplii-i an iminiry into the exiHlinir iiiitiirnl

I'oiiilitioim. An- til s(> I'oinlitioiix f(uc',i 1I-. to wiirrniit lii'liof in prac-

tii'iil ilimc'T U- till' liiwii of Krjirik; .'< I'oinllv, ifi tlw »ta1iillt.v of

Tiirflf iiiniintiiin of -iidi » low unlrr llint inriliniu il tninini; iit itit

Iiii-i' UiiiiM (-•fiilliili.v inM to till' ilmiifir; A- ti llir M'Ia i-iiMlit.v

of Krcpiiiu: till' town in it^ |in-c iit 'itiiiitioii tlii'-^' tvvn )ir 1.1 iii< nrr

not of iiiiiiil inip'Tliinri'. If it I'lin lie -liown lli.it ri u-oimiIiIo prml-

I'liri' -lioiilil iniio-c I tlic cviiiiiiition of llic tinvn--i'i' Ihmmih' of tlio

pn-nit nntiinil oililioii of Tiirtio iir'iiiilnin. mr • uition n-" to

the Iiiliiu'ni'f of I'oiitiiiiicil niiiiinir on tlio Knink i-oiu -niini licct im*

ill-tini'tly snlinpillnnt". Siiii'c your Coinnii-'ion IhIIi'vim tlmt

ni'iirly all of tlio town -ilo \* in iliinu'cr of iicinir ovrrriin liy one or

lUOTC pr nt 'liilt'S. qiiiti' irro*pi'otivi' of tin- ininiiiK opcnition-. tlio

pvidcncc lii'iiriiijr in tliis cssfiitinl prulilctii will t'r-it 1 <• stiitiil.

A. Probability of a Great Slide due to Existing Natural Conditions.

Tlie Kroi'niU for ymir ( oniMii^-ion'* iitlirniiitivi' iiiiswcr to the

qurstioii rr^rnnliiiK iliinprr of ciita-troplii' licoiiii-c of tlu' inrc.-eiit

stuto of till' iiioiiiitiiin. iiiiiy iio ri'vicwiil unilrr tivo lii'ii.ls. Tlic-o

are: ll' 'I'lii' spi'i-inl. loi'iil o'lilition-i fnvi.iirini.' siu'li a sliiic. (ii)

Tlio tirinriil conilitiohs fiivoiiriiijj; ii >liili'. Cil Tlii' r'lniilarity of

conilition-s to those pri'i-tiliiiK tlir (rrcat -liilr f April, l!Mi;'.. (I)

The weakenim of the North peak throiijrh the ill! of roek in 1!)<>:!.

(H) The existeiire of iiw enii'ks shnwinu' inoipient iiiciveniint "f

tlie lar^re hloek iMilii:inatin>r in the Xortli peak.

(1) Si'Kt MAI. CoNniTiiiNs I'Vwiii iiiNi; \ I.\Mi>i.Mii-. "1 Till: l'"iiisr Oiiiiru.

After 11 earefiil stmly on the frrouinl. your ( oiniiii-sioii has lieen

foreeil to eoneluile that Turtle inniintain i>riMnt> a iiiiiiilier of

pei'iiliarities whieh to;rether form a highly s|K'eial I'oiuiiiiiation lenil-

iiig to eoiitimieil ile:<triii-tive falls of roek from the North peak ami

its vieiiiity. Perhaps nowhere else in the entire IJoiky .Moiintain

jyjleni i,j a similar <'oiiihination of features to he foiiml. It ia

ecrtain. cvi n without further iletaileil i \aniinati 'ii hy geologists,

that tlli:^ eomhimitioii of features is not likely to he exaetly paralleled

in any other mountain mast- if Allierta or of Uritish Coluinliia. In

the present cas the form or topography of the mountain, its some-
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wliul I'oiiipliciiK'd .iriiriiir.-. tlip imtiirf of H* (•.,ii,titiii.|,f rock*, uikI

thu itileriiiil ,tn— 1-* .l.v.lo|.f,| williin tlu' iiiMuiitiiiri unu* lU the
liiiio ..f if* nriBiiml iiplipuviil. nil roiMpin- t.. inokc the stuhility of
its I'lintiTn s|ii|i«> rxirciiii'ly <loiil)tl'iil.

(a) Topugmithfi .,/ //,,. E'iDhrii Sl,.i,r nf Tiirll,' Moiinliiln.

Thi' notat)l<! stiM-piic-* of liif riiimiitiiiii si.lc thniiiKliHiit the piirt

ft it whiih morlnuk* the tnwii-->it.' is i.l.viout to miy olisurver on
tlu- Kroiin.l. Th.. ^iinic .|imlity U iippiiroiit t,. uiiy topotrniphic
oxptTt who stiiilir* the mhiiinilil n,iit<mr ti;iip iiiii<h> iiikIit tin-

ilirpcti.m of Mr. Uoy.l f..r tlii- I> iiii,>ii (l.'oloiri.-iil Siirvfy (..rp Map
of Tiirtlp Moiiiitiiiii tiii'l Vicinity). A .pinntitiitivp idoa of thpBvprnBo
iiml iriii.\iiiiiini stccpnc*- can iilso Iw olitiiincii from nn inspoction of
the profiles (Fijfiircs I'-lm. t„k.-n nt rc^ihir infcrviils nionir flip

Ifi'Mcnil slop... Kinnlly. the -f..cp ciiuility of fiw ciist.Tn think is Mhis-
triifcd in ihc III nipiiiiyinir piiotoBraphs ( I'hitcs II anil III), as well
as in the cunllioanl nioih'l (Plafp IV) liprowith wnhiniffnl.

Tlic followiiiK tabic slio\v< thp average anple* of «lopc (ineasiirt'il

from the horizontal plane) for 400 foot vertienl intervals on each
of the proHles (here respectively niim'.,eroil 1 to !() shown in

FiKiires 2-10: —

Ciintiutr

IntvrviU,

7IIIKI OOilO

ikNio r>2iin

()L1«) .VM(t(l

•VlOi) .'i4U<)

r*tuo UKJO
4l«)0-4a«P

' « a

'

nsr

M' 58^ 4(1^

4li' Sti' 4.5

•vr vr 34
:i4 3V 22

lUi

or
5M'

40
42'

30°

1!)

47°

44

I

ra=

I

AV
27-

1«

(2011ft.) (220(t.) (.TiOft.) (500ft.)
."'1 «l 4.">'' 4«

w
24'

22

;w' .14° aiy
31 3.r ;to'

.So 31' :xi'
21-,' 24° 20°
23' 22 13°

The measured aiiple of rest for the coarse rock-debris in the
longest talus slope of Turtle mountain (eastward from a point near
the South peak), is just thirty decrees. If a plane of complete
mission should be i!,nelo|HMl in the mountain, and if the inclina-
tion of that iilane to the boriznnful should exceed thirty-two decrees,
the block overlyins the )dane of scission must instantly slide down
nlonpr that plane. Actual experiment shows that thirty-two decrees
IS .somewhat more than the maximum or limiting angle of inelina-
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tloll f. r till'
I

lillli -(l«»liili I f tl I' iiioiiiitiiiii 1^ t(i ri'iiiiUii -tiiMe

in -|Mti f tl It' rls«lcill.

Itl̂iMrint; iii li:iiii I tl ^ (>ii('<i<li- valine I'lir till* lili ililiU iiiikIi'. nil

ill Kinun-' L'-l" mill i-l' thr t. r. liniiiL' tiilib
iitsin-otioii of tlie |ir..tili-

will MurtJi'-l tlic iiMiMii mil iiiiioiiiit 'if rmk iiiiilliT ihi.'li full

flNiin 'I'lirtli' iii'iiiiitiiiii. It i» mifc tn I'nin ill- tliiil iiiiicli «if Turtlo

iiKHiiitiiiii lii^^ iilii'Vi' II pn.silile |iliiiic nf si-i»-iiiii iiH'Iiiit'il i iwlword

ut til (• critii-ii illiuli

(b) I nn'llt/ti <l I SI, Ihr .\l,l •ilni

It Tiiitlc Miiiiiiitiiiii .1111" I ..I 111 illliiKi'lir

lloll,|iilllli' limintdiic. till' fori'tuiii aliMilati'iii woiil

prmtiriil villi! the >troiiutli (if smli ink ilil 'iii'li us 1 1 iiuiki-

iilisiinl iiiiv rcfiTciKT 111 tlic i-ritii'iil iiiiuli' iilinvr (Ictiiiiil in nm-

ni'Xiuii with the [in il.lr t MIC ii;iiu iiUiiii"- «tiil.ilit.v. Hilt Turtle

iiioiintiiiii IS iM'i'iuiar in iiix^os-iiitt ii itrinliii'i' \v hii'h fiirliiili

|>lti<' an (ntiiiiutr <<( an iili-uliiti Iv -at.' iiiiyU' fur tlic i-ii-tiTii *lii|rt

lit niiii'li (rri'iittT than tin rtv (ir ihirly-tiv Hy this, your

Coninii-isiiiii ilm's not nu'iiii to imply tlm' all "f the roiU Imunilril liy

(lopo-i y:reiiti'r thiiii iili,iut tliirty-tlv»> ilc^niv is in ihiiiKcr "f -liiliii).'

Ik til IT tlir oriliiiary uroof-scs of en -inn have luwcrt-il "lu'h -I 'p«».

Siu-li a iliiimor i-, in ihrir npinion, ri'ni"ti', cxin'pt in ii linitcil area

wlicrt' stnnliiral woiikni-^- is iliini'il « :lli -tri'piir-- if >\< pc III a

tl. tl irralrii (li-a~trr tc ho tinvii.

Much aililitional work nciiU to be (1. Ill" ijctori'

Tiirt! iiioiintaiii IS 1 iiiiliM-liio I ill all it- ilctail- Tl

i^'olo^y ol

otiiciais (if

the Doiiiinioii (Jcolunical Siirv. Iinwcvir, I'lucidat.

striictiiri' to an oxttiit sul'iricnt fur llio iuhmIs of tlio |)rospiit prohleii;.

So liir 11

• liision-

It. hii-i hai 'I'l>
rtiniils 111 llic tic to tr'st the inai

if tl ic tiiivcrnniciit yci'loyist^, ymir ( 'i'iiiiiii:.-inii is in afirc-

iipiit with tliiso (ici I' ic striictiiic •( ihi' iHnuntiiiii is imli

cnteil

reports

111 the I'ctioii. fij^urc vh\ ailol'teil from tlK-ir

This i-tion is taken alun^ ti. ai-eiirale |ir

'

\

con striietcil for the ( 'i'iiinii->ii'ii l.v .Mr I! .1.

In hrief, 'I'lirlle inoiiiitaiii is an c remiiant of ii lireat

I'k of I'alu'ozoic •tly C'arlMinifercus) limestones o\erthrust

astwaril iijion the wosterii limli of lino of Mesoziiie fchiolly

( retiiceoiis) uliales. ids!. >il-bo(is. Till average dips

ijf tl lis in these t\\< primary divisions of the luiuntain are

11)47 i
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shown ill Fiuiiri' .">. Tlic ihriisl-plniif is lucntcil in the section

witii filir iirciinic.v, hut its exaet iiH'lination to the iiorizimtiil jihino

is not iipiuirpnt in tlie out<'rop';. It is the opinion of the Kovern-

incnt ge 'lofjist-i thiit the tlinist-phiiir is hitihly incli 1 iinii ncconl-

inffly it lia^ hcoii so drawn on tiie section.

From the river llat tc tlic hwcr contact of the linic-tonc (that

i?, the outcrop of the ihru-t pluTU' ). the nioUMlain slope is umlcr-

hiili hy soft sluilc-, intcrruptel hy coal-seams and hy sonu iiiterlicds

of sandst'ni'. The whole is an unusually weak nnis< of rock; yet

forms the hasal al>utment which is to-lay helping' to sustain the

heavy limestone firniinf; the upper half of the mountain.

Weak as this hiwer niemher is. it mifiht coulijiuc to lii>ld u|i

the entire slope if it wer.' not for tho iiihcr, nt wcakm-ss of the

liniesldne itself. The latter is I'ouiposed nf rapidly altcrnatin).' heils

of cipniraslcil nature. Some of them are thick, niassive, an<l coherent,

mid, if the wli' 1 iippi'r ilcuiIm r were constituted nf similar material,

the cliaiH'c f.>r a cie-lructivc ^liile in tin- future woid I lie fiieatly

lessened. I'lit very many other heil- arc llai:i:>. easily split a!"iiir

llw hciMilifi-plane- and. ihcrefure. far le-- -tmn;; than the lu'ds just

ineutieiied. On this acceunt ahuic the avcraffe slriaiu'th "f the

whoh' lime-lone lurml er i- iiinch hdow that (d' many. iKirhaiPS most,

of the irreat limesteii' fernuitii ii« .if liritish Ciduiiihia "r .Mherta.

In i-dditi"M. the tetal slren^ilh of the meml er i- ~i ri(.u-ly lessciud by

the jiri sonic of two zones «( erumpliii}r within the ma-s. 'I'lii'-e

zones are diafjran inatically shown in the section, Kijiiire '>. It

should fe carefiillv iinic 1 that thi' lower ed-c of the mass whiidi fell

in .\piil. IIMCI, coiiiiddes wilh cue of tlie-e 'ontTled zour-. 'I'hat

evi'iit actually illiisiraH'd the profouiul ueaki uiiiL.' of the mountain

struclufc l;ecau-i(- of the prc-eiicc of ihes;. zone.:. Another s(uin'e

of weakne-s is found in a liai.l < a U shah-s. which hreak- the

colllinuily of the liuie-lohe I See Kij.'ure .>).

However, till chief rea^'iis 1 r eoiieern a- rejrards this n atler

of rock »lreii;;lli. an' lln' heavy joiutiii;;' of the limestone ami thi'

Tclalioii of 'he joints to llii' ea-lern ^lope ol the mountain, the side

faiiu}.' the town. .\s i- so ofti n the cas(> wilh selina-ntary rocks,

very ahuudani joint- oeciiniiin in -ev. ral sy-tiaiis are develo|iL-d

nearly or (piite |icrpi'udii'ular to the heddinir. The dip of the

heddiiif.' is always westward and varies from ti.") to 5(l\ At the

North and South peaks, an I for a cousiderahle distance north of

the North peak (that is. the jiart <d' the luountaiii opposite the

i^



1'l.ATK V.

I<iM>kin^ niirtliwnn) alimK' uni- of tlie largv
tuiH' till Tiirilt' iiiuiintain. The li

ft i-t. Thf t\*

I tlif III

tiit-r'toiit'on tilt- ri^'^lit )iassli|i|>e<)

n^' and Klippin^ (faiiltin^Of|i)wii tiftff'ii I

Wire flcarly fat'ilitatt'd hy tlif iiiint-|»l;tiu'!*,

ill ihf pli<it(vra(>li. The N'oith |»vak i^ stt-n in tin- u|»ihm' ri^lit-

liand (tinifr.

iif wliifliI an Mar
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I'l.MK VI.

I.(Kikiiitf iiiirth ailing n nwiiii fisMiri' betwcttn tlii' Xortli itiid Smitli

|Ki>k». Tlif" trt'i'» slum- striiiiK mnvi-iiii'iit I'f tin' liiin»tiim' block im
tlif rinlit of till' H.-KUii

.
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Platk VII.

IxKikifiK north to North |«»k along a main ti»»ure which is e.\i«»e<l for 1,500 feet.
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Flatk tX

View of the tissiirid arra liHikiiiR iicirtli from Sdutli | fak.
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town), the uvora^e ilip is iilx'ut r>(l° in tlio wi»t. 'I'lii- iii<im> tli.if

many of the joints inentioniMl dip ilircrll.v cii^'wurd at uii itiijiU' of

40°. Other systDins of these joints lip t'lwaril-. ilic iiortliea=t and

southi'iist i)nadrnnt>* iit still hiKher nriKlv. The rcliition of tii<'

easterly dipping joints t" the topi.){riiphy j? ilhistriited in Fi^ii.i'

t>. The diu(!rain is intendeil to niuke <deHr fiii^ liiKhly iiiiportiint

cause for instability in the niountviH. If ttw' 'lip of the l.tdiliii;;

were notably slrfper than .W. the easttTly dips lA the joints would

bo eorri'sipondinKly flatter, and the 'xniftr ol imdily sli;ipin^' nlonj;

that joint ysleHi would be iniiteriiilly less than inidi r the pr<- .it

conilitions. If the dip of the U'ddinn were notably ftafhr tlum

.10°, the eHBterly dips of the joints would be eorresiHindiiigly steeper

and eontinued spalliii}; of ^inall block- alonji those joints woiilil

have prodni'ed a st«e|> but stable profile for the ni'iiiitiiin in pr -

historie time. The actual <l!p-i 'if tbe bcildin^: and joints arc alino-t

ideal for the prnduiioii of i.reat intcririttent slides from a nK.i.n-

tain with the ste.| iuss of Turtle mountain. The slippin;r on joint-

planes dlirinjf the sliile of 1!mi:! is ilbwtrated in Plates V a-id VI.

The jnints are thus uf profniincl importance as they ^o >. i

:

cusly atfect thc> >-tren>ftb of the limcstouc and by fbeir attilii b-,

furnish potential slipiiin); plain-s. which ibrcitcn to I mc a<iu:d

!<lippiiitr planes if a heavy jar or a ilisturbaiu'i' ..I the ba-al aliUtiniMit

shoiiM occur. Mori'over. joints arc the favoiiirable cbanin U for the

s<-cpai;e of Kfund-w.-itcr which lends slowly ti' enlarge them and

alsii 111 wet the riM'k. ini-reasintf the daiiKcr of sliding in niiissr.

\< a ri'sult of the IIMKJ slide, many |)rofiiund fissure- weie

(ipcneil iiM the North and South peaks, au ! in the |)airt of tia -iniuoil

an'a iM'tween tbe |H'aks (Plates \'11-Xlli. These are partly due to

a powerful pull exerteil by the hu)fe rock prism as it fell cutw.ii !

and downward. 'These fissuri's arc as miteworthy for d ptli as tli.y

are fir extent abm)? the -urfai-c. In (lencral. ibey run iiiiirly

parallel with the edce of ibc ma'U la-lwanl-facinjf -carpincnt. i.e..

that iiverlookiiifT the town. They not only show movement of vast

nmsws of riwk towards the brink, but ihe.v als^i repn'sent deep

openintfs into whi<di surfaej wat<'r from rain and licavy snow must

run, anil at i-prtain times if the yoar be frozen at the bottou! of

eaeh fissure. It i- imiiossible to say exai'tly what effect this action

amy have in tbe future, but there is I'vidi'iit dantrcr of the wedjji ip

nut iif bufrc |iri-iiis of rock through frost a<'tion. That ilispl ice-
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iiinil MM.v iliri'iilv <-:iii -iiliTiililc l':ill» ni' riii'k nr j-m ilislurli

llic- cli'lii'iili' rrji'c'liiLiii^iri nl ilir iriMiMtiiiii :i> t' iiiiliiiti' -lippiij); <iii

II iL^li'r joiiil-. mill tini- i\.ii m hiinlsliili' i<\ llic tir^l mpIit.

(I- 1 liiliiiiit'i- III' i<(rn'iii.\ llii-ih.jjiil ilitiiiiii III'- l'riu),l o] (hii-

llii iislinii.

AiiiitlN'i' >|ii'i'iiil I'ixiiliiiiiii ti'iiiliii^ to niiiko tiic iiioiiiituiii tiii-

,-liilili- i- .1 Tf-nll i.t till' luciiliiir iiii'i'liimi^iii l>v wliii-li tlii> iiartiiiilar

iiiiiiiii'.iiiii i-iiltti' \V:i- •iis;iM;ill.v iilililtil. Till' liiiic-tniii' lili'Illltr

wii- II I |Mi-lif 1 ii|i iliiiM'tIv t'lniii I iiit-iitli, lull, 11:- iifrrocd liv nil idiu-

lnUiil iili-ii'vci--. uii- tliru-l I'V.r tlic rmil li:i'ii>iin- iiinl tlir iiinlcr-

Iviiij;' j-'criiii' -liiili-. I'll a! »t iiiroi ivaMc I'.Ti'f wliifli \\a-

lK•l^^-ar.v III a lii|i|i.-li llial H'^iill liiii>l liiivc ilr\<lii|n-c| i-iiiiipit--i\ c-

ami I, ii-ii'iial -iri--r, iliniii}:lii'iil I utii uvctiIhii-I ami iiiiiliTllini^t

iiii'IiiImt-. I!,v far tlif ur aU r l>iirt cif llif-i' -iii-^-i'- liavf, nl' imirM-.

lii'i'ii rclii'Vcij liy iiia>.-ivi- ami iiinlciMilar iliaii;ri- in llu' iiiiniiitaiii

'liirinir tln' at:, s ilap-i'il .-iiici- tlif iiumiilaiii-liuililiiit,' piTiml. Hut a

pi liililai; "I llic liilal -ti - iiia.v -till rc'iiaiii ill tile fxistilljr

(Tu.-iiiii riilp'. i<-. TiirlU' iiMHiiilaiii. I'lii- pnipcrl inn nl' ri-iiluiil

-tri-'i- iiiiiy 111' vcn riiiall an I vit ^iitlic-ii nl In laii-i' llic -palliiifi-

nir I I iiiL:i -li.i ~ 111' riirU I'riiin llin -tcip i asliTii t'lifi'. il nllicr c m-

• lllii'ii- ale laviuiralili'. (a-f- of ^iii'li txfi'iiatiiiii of imU lliroiiuli

iiiiiiiiiiaiii liiiiMiiii; -iri'^.i- i-i.riin-i liavr lii-cii roi-oi-ilnl in iho iniicli

iiMi r iiioiiiiiain >>-li'in •{ Now l'iiii;laiiil. Sinilar .-lri>M> arc not

1,1 ].• ixpiiii'il ill |lal-l.viii(; lull II oa^iiro^ wliicli liavo not siitTcrcil

llir p ui ifiil >liain of iiioiililaiii-liiiililiiiu' ovi'rtliriiit.

( :.' I l\i > 11 I oi Viiimri'iN.

Ill \ i< u nl llu niaii.v ^pllial oi uilitmn-i wliii'li tom'llu'r ri'iulrr

llii.' tiioiiniain lial'K' In licavj .»liiii'»— |iarti(iilan.v llu- i-.\i.-iiiu\ of

i'a~U\ ar il> iiiiliiu il j,'iiit plam> a f:i laral romlitioii ti- wliii-li all

iiiiiiiilani- an- oxim-iil niii>t In- -iriniol.v laUi'ii iiiln ai-oniinl. Wo
rolir to ill liaiiMiii II- itlcrl ol vii ration. A \ciy niodirali' cartli-

ipiaNo. -mil a^ llial of jlliil ii, ilii. riiiinii. iiii^ilil pin-ipilalo a -liilo

nf llic iir>i iTcl '• A >tronK jar conmiunicaU'il li.v a ipiiu- n oilcratc

-cllli'iiii'iil ill llio mine UnikiiiL''- al I'i'aiik nii^'lil liavc a -iinilar

ro-iill. \' iliiatinii can- il l'\ I la-tiiiL- at a railway cut in tlic I wn

\va- fniiml In alTod llic «taliilil\ •<( llic n inc worUiny-. a few liiii.drcil

fict .ii-laiil. The latlcr lad siiir)fcr.t- lliat. to lie -o atrcctt-d l.y

such iiin Irrati jaiiin.;. llic r'-L uliidi liciv r pn-ciii- part of tlit-
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bu-al ubutineiit of Tiirtif mountain, niudt be umler quite •
i

'

stress, as if feclinp an oiilwar.l tlirust from tliu foot of tlie lu.i, . . .

In estimating the effeet of a strong jar it must also Ix; rem'-, i .d
that Turtle mountain is a sharp ri.lge and. therefore, o ,,re readily
shaken as a whole than if it were don:e-.<ihaiied or plateau-like.

(3) X.ViLHAL ('OM)ITION.S oK TuilTLE Aloi NTAIS NkAI{|,V Sl.Mn.AH TO
TiKlSK I'ltKI KOINIi TIIK ])H):i .Sl.H)K.

It is elear that the stnieture of the mountain is e.ssentiall.v the
same along all proHles from the south side of the South peak to
a point at least one-half mile nnrth of the North IVak summit. To
that whole streteh the foregoing statement of serious structural
weakness will apply.

On the oiher hand, the evidenee is strong that the average origin-
al slope on the faee of the roek prism whieh fell in 1903 was very
similar to the average eastern slope of the mountain for a l^ng dis-

tance north of the original site of that prism. Vour eommissioii
had fo eoneluded; in a preliminary way, as a r.'Milt <if an early study
of PlaU' I in the Met ,iinell-Iirock report. This was rei)r<Mlueed

from a poor photograph showing Turtle mountain before the slide

(iSeo Plate XIII of the present report). I'nder our direction a
second photograph was taken from the same spot on October 1) of
this year. This appears as Plate XIV in this report. A much
more convincing exhibit of the topography before aii<l after the
VMKi slide is given in Plates XV an<l XVI. Plate XV is a copy of a
photograph discovered in Frank during our visit, an! .shows the
state of the ii;ountain not long before the 1003 disaster. Plate
XVI is a photograph taken uruler our direction from the same
point.

The comparison of these photograiihs lias corrolmrated your
Con n.i.ssion"s oi)inion that, so far as steepness of slope alone is con-
.-prned, the large block culuiinatiiig in North peak is nearly or
quite as liable to fall .as was the rock prisn: which actually fell in

1903.

Your Commission is. therefore, of opinion that, t count of

similarity in both topography and structure, the liabili i a first-

order slide at the present Xorth peak is n:ade the more probable

liecause a disastrous slide did take place, in lOO.I, just to the south.

I«t7-7i
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]'.»>', Si.iin:.

Not only i< the liHC! ,li.lr all iii.li.Mti-ii ..f ill'' ulliiiintc I'mK;

of the Nortli v>-.<\<: it \>.>> il-rlf pivpaiv,! -|H.-iiil <
litioiw for n

disastrous ,li.l,. 11 1 111.' Nortli 1"^!- ' !,. contour iiiap ( s,.,- Mii|.

of Turtle Moiiuliiiii ini.l Vi.Miiitv). mhI iIh' pliolo-niplis (i'lal.- II

niMl IV). slw.w lliat til., removal of lli.' f-'ival ro.'U pri-iii l.y tlie

slide of r."i:i ha left the s,,i,lheaM Hank of the North I^mU unsup-

ported. In that r.-peet the North i'e.ik hlo.'k has been left in

preater daimer of >lidiii« than h.'fore the I'.MK! .lisaster. thoiii,'h it

is i.ni.o*sihle to -ay how far ih,. danger of tl,.. -lidinjr of the Nortli

Peak hioek has heeii l,.sseiied hy the reiu.val of a possihle tensioiial

stress .xerl.Ml hy the f;reat pri^iii wliieh aetnally fell out in I'."*:!.

"NForeover. it must not he fornotleii that enorinoii- lil cks ,
f

roek were torn apart in \W': '>"<! that very great falls from the

fissure! vefiion 1 etween the two peaks n.ay oeeur at any time.

Sueh a roek fall, tlnumli itsdf harinle- for the town, mifrht jar the

mountain so etTe.'tively as to precipitate the North Peak hloek and

thus indireetly hrinpr disastcT to the town.

(.'-,) K\ii.i;n<i'. "1 Niw Cum Ks Siiovmm. Movkmint or rui; Xoinii

I'l-.AK i!l.O( Iv.

Your ('oniiiil..ion foun.l two .•oiiMdcrah! • lissures opene.l in

the roek of the North peak within recnt year-. One of the-e. a

few inches wide at the surface and vi-ihle lor a distance of al.out

50 feet, o.Turs <.n the eastern .slope of the "Xorth shoulder" afout

(580 feet, X. -'ti' K.. fr«im the North Peak summit tri.mfiulatioii

signal, ami on th.' •i.'iiin fool cont.air. We fouml no iu.lependent

means of dating this fissure, wliicii n;ay have hivn o,.ened at the

time of the 1!MW slide, and since enlarf.'ed. as slated hy .Mr. Hrock

in the letter ,>f Xovmher :!. l!»li». quoted ahove. The other

fissure, with an average width of about Hve inches where visible,

oeeurs at a place about :!0<> feet. X. 10° K. of the Xorth Peak summit

station (see Map of Turtle Mountain au.l Vicinity), and about 40 feet

from the brink of the ,,r..cipice overlooking th.' town. Adh.ring to the

wall of this fissure your Cominissioii found rootlets of plants which

had taken r. ot in the fissure ..violently before it had ..ularged to

its pres<-nt wi,ltb. The original fissure may well have been a joint-

plane slightly enlarged by .solution or else by an ancient -liiibt
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llhiVl'll.c lit (if till' rncli. Till itlcts liiMtc that It was

I'li/ar tlii-.v coiilil lint liavi' failoil tn rot awii.v it to \ f wa^licd awn.v

williiii a Very few vrar^ alliT the ciihirKi'iiit'iit of tlii' aiicii'iit tissuro.

Ailln'riiifT t(i tlu'st' riMitlctH was a <|iiaiitit,v of l>lac>l\ snil. 'i'liis |iiiil

was ciiily tliivo nr Imir iiidii's Icliw tlir tup of tlir lissurc. wlicre it

wa~ lialili' to lip rrailily waslinl away liy raiti or liy niniiiiii; snow-

water. It was [lartiiMilarly tlii' ilisruvcry of this Miil almiit iit.'iii'ate

rmillit- -till ill plai- . wliii-li lias nin iino I your ( 'iiiiiiMisr.inii of the

recency nl this par ticuhir ti--iiiriiiy "f wiileiiiii;; of a lis-ur( Our

iiiipri'ssion i> tliat this wi Iriiiii;.' touk phicc within a iicriml '''it

jircatcr tiiaii two years.

Owir.ir to the fmst-riven diaracler of the siiniiiiil ^hipes nf the

ir.oiintain, it is praclieaily never po.-sihh' tn trace the iii'W tissnres

(tho fnrineJ liiiriii!;- ami since liKi:!) for their full leiistii. Ft
tile -anic rea-mi it i- certain that i ily a fractinn nf the total niini-

licr nt hssiinIS ciiii 111. aetnailv seen. Fnrtl i-h tor tl

ci ntinii (I iiliservatinii nf those fnnml are hif,'lilv ilc^irahlc

our ( 'oiniiiissioii e.iileavoiirc il to tin I tl le plat or instrii-

italniclital recur il of a survey f heiich-n;arks rcportiil to liuvo

inaile jii^t after the IIMK! sliile. 'I'hes' marks were set among the

North I'eaU fissures for tia' purpnse of notiiifr iroveiuent of the rock.

Onr iiifoni atioii repariliiiK' the survey was taken fron; an article

liy Walter E. Dnwli'ii in the Kiiuin criiifr aiel Mininir .loiirnal, .Inly

4. I'.'nS. However, wo liave heeii iinsiiccessfnl in our search ut the

ittice of the Canailiaii Coal Consolidate 1, I.imitecl, ami clsewhert

iiccnriliiifrly, this nicthoil of -ervinir any iironre-s <ii rock-innve-

inent since T.M):! coulil imt he applicil.

For future i;niihinc<'. it is dcsiraiile that mnnuiii nt- he ostali-

lislied in tho vicinity of the crevices, sn that any inovcnicnt may he

nccnrately inoasiirol.

Tl 10 reasniis tnr coneln:!iii that. irrespcetiv • nf niiiiintr npi

timn and liccan-:' nf existini;' cnnditinns only, there is danper of a

disastrous landsliilc fron: 'liirtle mountain, arc siimimirized at the

end nf this report.

B. Influence of Mining on the Stability of Turtle Mountain

Tin; I'Unm.KM.

As shown on a prccediiiir pajre, Ifossrs. ^IcCnniioll and Brook,

in their report on the proat slide of IflO:!. consiilored that the
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niiniiiK (iporntioiH coiiilucU'd at tlie Im-e of TiirtU- inouutuin iiiiKht

liavo lic'iMi cipiitrilmtory caii-o of st.nrtin(? that slide.

In the simiiiiary reports of tlio tJ^ol'inieal Survey of Caimiia

for 1!M)!) ami 1!)10, the Director stated tiuit eontinuaneo of iniiiiiiK

within eertain areius, termctl danger zones, nnght cause further land

slides which would endanger the town of Frank.

The limits of these danper zone« formed tho suhject of corres-

pon<lence hetweeii the Director and the representatives of the

Alberta jrovernment; and the Director indicated on a map of the

mine the limits of the zones.

Your fonnnission has carefully weighed the evidence pre-

sented in the reports ni(>ntioneil and also such informal evidence

and suggestions as have been given hy those who had knowledge of

the mine and of tho condition of Turtle mountain, both before and

after the great slide of lOOli. We have also entered and studied

accessible parts of the two mines at the base of Turtle mountain.

The relation of the mining to the past and present dang.'r of

lan<lsliiles from Turtle mountnin may 1«> considered under two

heads :

—

(1) What effect might mining have had in causing the slide

of 1903?

(2) Is it probable that continuance of mining will cause other

great slides?

The latter is a vital question, but it is nwessary to consider the

former in order to determine, as far as possible, how nearly the

present conditions surrounding mining are aimlogous to those prior

to the slide of lOO."?.

LOCATION OF THE FRANK MINES.

lerly belonged

mine was not

There are now two mines operating along the foot or east base

of Turtle mountain, a shaft mine and a <'r" T>iine. Both belong

to the Canadian Coal Consolidated, Limit .

to the Canadian-American Coa' and Co'- •

Tho drift mine was started in 1901 ;l

begun until several years after the lanilslii.

The drift mine enters the outcrop of a nearly vertical coal

seam at a point 27 feet above the present level of the Crowsnest

(Oldman) river. The strike of the seam is nearly north and

south, pari Ucl with tho general axis of Turtle mountain, though not
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with tho ba,o of it. .,M...r'v .1 wlnW. ,n.,.,l. ,., ,1... v . .„.ril.

J"
'""'' "•""' ; ""• "-'"' •'• • 'irift .Minn , ,.„.„,, ;

« I..-.Khr of ,«.,.lv.. |„ , r.,, ., „... „, ,,^ „^^^ _,
a nortluTly .l,r.,.„„„ ,,.,„.. „.,. ,„„„„, „,„

P..r..ll..| .,„.,,. o„..„..,, ,,v t,... ,,„i„i„^ .„.,, ^.^ ^,,^^,.^ _

""""•„ '"•''^'' •••-"•''— l-r,l,,..i,nfr , I.. n„nl. ..,!.„; •

'" \" ''•" "'"'^'- "'- -"•>•: i' i ......to.! ,.,.,lor„„„.„l withhe .halt.,.,,.,.. worU„«. Th,- shaft „:i„.. ,„„! ,hn oH«in ift

r; ;;:"";':' ""• '-''-
= '•-' i-w^o ,;Slect liotwccn their ni'.iros, workinjrs " „.i.,;, . .

•" rcliitivo noaitioiis of t invarious tiim, wrkintrs ar,> Hhown „n .•
i i • .

fil.. nI,.Mn. .1 .
"*• '"^ """"•• ""

'
•

rti.-al, h.niritii.liiml pro.hi" nlonff tho o„f,.r„p of tl„. ..oal soai. .-iViiron.

•"At. SKA.M OKNKI.oi.Kl, ,„ .fllK ,,,m:s.

It i. not know, whether the two ,„i,K..s art- in ,he .same eoa!eani. Ihat o,,en., l,v „,., ,Mt mine U from ten to «ft . Z
«h

1
thn^iiKh overtiinnng have h..eonie the foot and hanKin.^ wal...e.. ivei,. Forty feet I,ei ,w ,hi. seam strati.raphicaliv ,1 .r

« two-to-tour-toot .lirty «eani. which i.s unworked.
The , lip of the .earn* h from H->^ to 00% with an averu«e of85

,
to the west:

, e .enn.s. therefore, .lip towani. Turtl. mou ta „Ihe e„„l devel„pe,l by the .shaft „:ine is thinner, .six to t "th.ok. an. It . .sai., to have . hi.li.-r t.nt of voh.ile mattethe n,ot. flo..r. a- .tli, r eha.aeteristies an th,. same.
Ihere are s t., h.. other eams beth above and bolow thenam sea,, b„t tl i.ave not U.n definitely e.xposed by pr pe^ti .«> tho„.M :..at the Uiilerest mine. whi..h lies imm^l-Z^l^i

- 1.0 t -..nk min. may he o^n-ratin. on a different s..„,„. "a

'

Rellevuo ::,„.. „.. tho opposite .si.le of the valley of the frow ne"-.ver and o. the east limb of the .yne.ine. four .seams ar. k „ ^-o of wmoh
. ,„ some plaee.s a thir.l) are workable. The exist-ence ,. ot er workable seams at Frank is of importance, for if isconce.le,l that m.n.n, o,>er„tions in one seam may favour slide
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must l>u admittel that oiKTiitiinis in .i.iilitioiuil soiiins ubuvo or

helow would iiicri'iisc the risk. In tlie ubsonct; of detiiiite know-
l<'<lf,'(', the discMssidn must in- ronHnod to tiio operations in one seam
only.

liKI.ATION Ol- ()l"KI!.\Tl(i\s 1\ Till; Klill-r ( Xo. 1) SIINK TO TlIK I.ANDSMDK

OF I'.to;!.

At tlio time of the landslide of IDO:!, the workings in the drift

mino eonsisUd of the lew 1 jrangway, driven in :>,M\) feet in the

strike of the seam, a level for drainage and ventilation immediately

below the Kaiifiway. aii<l a series of chamliers or breasts driven

(lireetly up the raise. Aceordinf; ti the lltO.'i report <if .Messrs. Me-

Counell and Uroek, the ehaiibers were from tiO to l">ii feet in width,

separated by pillar- -10 feet in width. Witnesses before your

present ('(Hiimis-ion stated the average width of chambers was KK)

feet, and of pillars .!(( t'eet. .Manways and timber ehntes fonr or

live feet sipiare wer • made alternately in tile pillars. As tho

el'iunber- W(M-e tilleil with bripkrn coal, which was drawn off from

tin;e to time, the whole ii:ass sliding', no proppiiifr between the foot

and hanniiiK wall was possible. The s, ries of chambers eiun-

moneed at or near a point l.i'DO feet in from the mouth of the

mine. lieyoud a point :!.."iil(l feet froii: the noutli, chambers had

merely be n started.

A prolile of the i.iiiMop anil fiaiifrways was made from data

turnished by the recent Itciuinion trovernment survey (sei' Fifture 11).

This indicates that, if the ehand)ers between the l,-2()fl foot |ioint

and the >.Mii> font point extended t<i or nearly to the outcrop, they

varied in hei^dit from :.'(H) feet to "lOO feet.

Witnesses ain eariiifr bifore the former ("ommissinii stated p 'si-

fively that a sciueeve ,.f the walls of the seam was apparent prior to

the landslide. ('iitaiii persons who appeared iuformall.v before

th' prc'sent ('ommi--iiiu (dutirmeil this, and one who had been

piiuased iu tiuiberini; -.iid that the pansway and iiiiiiiways had to

lie relimbered sev<'rd tiii.es. the timbers frivinn way by squeeze from

the walls. lie also stated that certain manways driven up to the

outcroi) had Ikm'M cniideiuiicd lui account of the impassibility nf

keeniiiir thciu limlcrel. .\ uumbcr of tlu> witnes~,s have stated

that for a cnupl nf moiilh- licfnre the slide, coal had been drawn

raiddly frmii tic ch:niibers and that falls fron: the walls had taken
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place. In this their testimony afirwd witli that of otiiers inter-
viewed by the 1!»03 Coniniission. Consiilering tiie unusual width
of tlie breasts and the impossibility of retaining props ten to fifteen
feet long between the nearly vertical walls in a mass of moving coal,
it is not surprising that there should have been falls from the walls
when the support given by the loose coal was witlulrawn.

One witness hefore this Commission stated that he i h1 investi-

gated the breasts of sou:e of the chambers and found that so much
rocic had fallen from the hanging wall (west wall), that this wall
was undermined or "undercut" to a considerable distance.

The Department of Mines of .\lb(>rta report- the following out
put from the drift mine:—

^"^^
ir),0(M) tons.

^^^-- • 1U0,(MXJ "

^^^ 101,591 "

276,501 "

The figures for the individual months are not available, but it
is reported that the mine prior to the landslide of April 20, 190;i,
was putting out from l.(X)0 to 1,100 tons per day. It is also'stated
that little coal was mined in 1903 after the mine was re-opened,
late in that year. Taking into account the rock removed from the
mine and the coal lost in the process of loading outside the n:ine,
of which there would be no reconi, it is safe t . .say tiiiir the excava-
tion prior to 190:5 was e(iuivalent to over i'7(!,591 tons of coal, or
245,000 cubic yards. The chambers, in which n-.ost of this excava-
tion was done, extended for 2,300 feet immediately under the slide.

To give due consideration to the influence of excavation in this
area, it is desirable to estimate its amount for the region above the
level of the gangivay. The volume represented in the gangway
outside of the area in <j.uestion, plus the number of cubic yards in

the water level, is about 9.000 cubic yards. Tile amount of excava-
tion in the newly started chambers beyond the 3.500 foot point is

conjectural, but, from descriptions of witne,3es, it probably does
not exceed 10,000 cubic yards. Jfaking these deducti.ius from the
total estimated yardage, gives a net of >-2i).(m cubic yards of exca-
vation immediately und( the lamlslide. In this area, including
everything from piiigway level to (iiitcrop. if the avcrng<' thickness
of seam is assumed to be 14 feet, there are 530,000 cubic yards.
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On the foregoing assumptions we must conclude that 42 per cent

of the original volume was mined. It is probable from the observa-

tions of witnesses that this percentage is an under estimate of the

yield. It is, therefore, on the safe side.

This is equiva'pnt to an average shrinkage of six feet over the

entire area involved in this calculation, but as broken rock occupies

about IJ times the space of solid rock, the net shrinkage may be con-

sidered to be not over four feet. Eventually, however, the broken rock
would be crushed together by the weight of the strata, as has been

found in driving through old long-wall packs in operations in vari-

ous mining districts; so the entire shrinkage in time would be six

feet. To be on the safe side wc will consider only the more immedi-
ate settlement. It is not contended that there was a sudden settle-

ment of four feet over tl.o whole area of a length of 2,300 feet and
average depth of 4.50 feet, but the evidence of witnesses is that a

squeeze had started about six months previous to the landslide; and
it probably continued for a long time before the final compacting
took place.

It is difficult to determine what was the exact result o*" even a

portion of such settlement upon the unstable original North peak,

but your present Commission agrees with the findings of the Com-
mission of lOO.*}, that the movement of the walls was instrumental

in weakening the supports of the pjak ami possibly was directly

responsible for the landslide. The fact that the part of the n:oun-

tain which fell in 190.3 was exactly opposite to, and corresponded in

length with, the area of large chambers, cannot be dismissed as

merely a coincidence.

Operations i.n Drift (No. 1) Mine Sibseqient to the 1903 Slide.

Immediately after the landslide, which covered the mouth of
the drift and carried away the surface plant, the work of recovery

was begun. This took .oome months, so that comparatively little

mining was done until 1904. Thereafter the work was prosecuted

vigorously, the gangway was driven ahead, and new workings, chiefly

to the south of the slide area, made above the gangway by a diiferent

system of mining from that previously used, viz.: driving pitching
headings and counter-headings, on inclinations of approximately 45
degrees, and then extracting as much as practicable of the pillars

thus formed. This is sometimes called the " diamond " system.
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The main gaugway has l.en i)U»liL'd southward to a total tlij-

tance of 10,100 fret, ir.casurcd along the sca:ii to a faulted zone.
The distance in a straight line from the mouth of the drift is O.ti'.O

feet.

Sewral years ago a slope was started from the gangway, 1,270
feet from the mouth of the mine, to run down in the S' am on a .'iO"

pitch (see Figure 11). After several delays this reached a iwint
250 fejt l)elow the gangway and thence levels were started north and
south with parallel airways ahove. The north level was stopped
by direction of the Alberta Inspector of .Mines, after corrcspurdcneo
with the Director of the Dominion Geological Survey, because of
the possible existence of a deep buried, gravel-tilled water course
in the valley, similar to one encounteretl by mine-workings nearly
300 feet deep at Coleman, a few miles up the valley of Crowsnest
river.

The south level has been driven 930 feet where a cross fault
has been encountered, probably of moderate displacement.

This level and some workings in the block above it are under
the an;a of the great slide. There is no evidence of squeezing at
the pre9?nt time.

The amount of coal mined from the Drift or No. 1 mine since

190.1, as reported to the Alberta government, is as follows:—

Tons.
100^ 75,000
li'OS 90,000

1906 161,402

1907 135,091
1908 10,222

1909 8.1,880

1910 65,000

620.595

This tonnage has been mined in that part of the mine south
of the pjreat slide and above the level of the main gangway. It in

an area approximately 6,300 feet long, measured along the gang-
way, an<l averaged 900 feet in height up to the outcrop.'

The seam is said »ot to average as thick in this general area
as it did under the great slide; 10 ff ."s considered to be a con-
servative figure for the average thick-

1

On this assumption, the

' These 6Kares obtained from mine map.
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tutul volume vi tlie anii in <iuo.-tion is J.lOO.dOO cubic .vards. l'"ij,'ur-

ing I'riiii tlie tomiiiffe <niiitc(l iihovc, tlicro wito "its.iHto ^iil)ic .vanis

of coul pxcuviiteii, or I'li per ci iit of the whole nrou. lii^^poction of

tlic iniiic n.niis imiicatcs that soiiio portions of tiio urea liad more
tiian I'f. per i'cnt iniiicil (nit, hut there yet remains most of the

pillars, l(isi(le-s lartie lilueks iniineiliately uinler the oiitcnip.

Sineo the \vorl\in).'s above the main franfrway, except in tiie newer
wiirkiiiff nt tlu- soutliern i - .|. are not accessible on accoiiiit of falls,

it innst be assnineil that >ome n:ovenunts of tlie hanging wall must
have taken place. Readjustment will undoubtedly continue for

some time to come. Movement will of necessity be iniTiased hy
further excavation. However, for reasoiis given elsewhere, your
Conunissio-.i is of the opinion that, even if continued niininj; should

cause a lan<lslide from the South p k, which stands directly above

these Workings, it is not likely to endanger life or proiierty, except

in the ea.-e of ])assers-hy on the road in the valley or more remotely

to the track or jiassin^. trains on the Canadian Pacific railway.

WollKINO.S l.\ TIIU SlIAFT (Xo. l>) AllNK.

As mentioned iireviously, the shaft is located .'!,«U0 feet north

of the n-.outh of the drift mine, and may or may not bo working
in tlie sau:e seam. It has been sunk to a depth of .'CiO feet, and
several levels have been driven from it. north and south, the deepest

at 3;iO feet. The south 3;i0 foot level has been driven ].iX)() feet

from the shaft, and has stopped in a fault, probably of small dis-

idacement. iSince this level is directed towards the low jiart of

the valley, its further driving has l)een stopped hy the Alberta aov-

ernmeni; for the same reasons as causo<l the stoppage of the north

level fron: the slope of Xo. 1 mine, namely, the danger of encounter-

ing a buried water diannel. Xortli from the shaft the :!:i() foot

level I'.as been driven 2.400 i'eet. The s.)-called snulter level, wliieb

with intermediate levels is above it. is in advance of the lower levels

making the farthest north workings 2.000 feet from the shaft.

As mentioned previously the seam is thinner than that worked
by the drift n:ine; it ranges from C, to 12 feet thick, with an aver-

age of about 8 feet.

i lie dip is from S.")° to 00" to the west. Tn roiiig north from

the mouth of the drift mine, the strike of tiie scan, carves slightly to

the east, as shown by the workings and liy the outcrop whoi-e it
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cr<,.M.s the flunk u{ (;,.„. ,.:o,M,t TIut- ar,. a nnmLcr ..f ,uii.„r
faultH ,.n.l •• ImrH-'s ••

....•ountrr.Ml i„ ,1,,. wurkin^r.. T vsf. f
•M.nintf wan first fliat „f l,„ri/o„tal ru,„„,. |„„ |„„|v ,|,..

•
,li'a,u..,„l

"

s.VNfi'iii lias Ix'iMi inaiiKiiratc.l.

Thcr.. have hcvri falls fr.,.,: tl,,. ,,il|„rs a.i.l walls a..! .,.,„, I ,|

8(|ucez.s, l„,t tluTe an- im syiiipt s .,f a n.ia.ral .,|Mr../,..

The outimt of this uiinc. u^ npurf,! |„ i|,.. All,.rta u..M'r,wuu\.
i* as fMlldws:

—

IlKJD.

lOlft.

Ti.ns.

lfi..l<i|

(;i!..Mn

N."..S44

This is o.|Mival(.iit Ir. 7tl,:!"M» ,Mil,i,. .var.ls „f .^.-avatiM,,.
To obtain an approxiniat.. i,|,.a .,f tl,,. |„.r.Tnia«.. ,.f ..xtraclion

tho total length of w.rkinjf. of tlu- shaft mi,,., will I,.. av,.raK,.,l at
3.4()0 f....t; tho .h.pth will onsi.h.ro,! :!(.« fo,.t. whi,.h inohulos a
100 to 1>(H) foot pillar nn.l.r th.. s„rfa....; tin. thicknoss will ho fakon
at eiKht feet. Tho v .liini.. ohtai I fr.ni th s.. hVuros is ;!(H(MM»
cubic .var.ls. I)ivi,lin^' this into tho ynnla^.e ohtainol fron, 'the
tonnaRP ri>pi>r....l, Kiv,.s ,,nl.v iV, por (.ont ...\tra..ticm.

It must 1,0 notocl. how, vor. that this in..|,„|,.- tho lar-o s„,.f„..o
p.llars. an,, that tho pillars within fl„. w,.r:<i„v's hav.. not beon
extracted to any oxtont.

All the ,.r..sont workings of the shaft n,i,„. ar,. north of (hat
P"^ "^ *'" "' ^'••"" "•'>!'•'' ''"•'s th,. sp..,-ial|y .|an^',.ro„s ar.-a of
the North p..ak (s,.o Figure 11. an.l Map of Turtle Mountain an.l
\ ieinity, sliowi?,^; I)anL',.r Ari'a).

TnKI.IKN,K nl- CoNTIMKIl \\\M\r. |n imi; SlIMf \Um:.

It <h,os not s,.,.],, pro',:al.l,. that niiniiiir .•„n.lii.-t,.d nortii of t|„.

present southern ii.nit of the >haft mine ,.an s rimislv aff..,-t Tniil,.
mountain. If the wnrkinj.,

, ,.„etrat,. to .onsi.Ierable .iistanc..
northwardly aloufr ti„. has., of l!]„tf UnKxt) mountain, that presents
a new ..onshleration. Tl„. iK.sition of th,^ seam is n.,t known m-re
than one-fourth of a mile or so north of the sniolter entry; but, from
a study of the r,.|ation ot strueture to topography in this case, w,.
ronelude f.af there is no apparent .lang-r of prudueinK sli.les f'rom
Blnff ((ioat) mountain.

14«7- 8
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Daxukh in ('"Xtimkd MiMxci i\ Tilt Dhikt MrNt

Tlio prt'si'iit position 111' tho mtiiv ciitruiicc involves dcciilt'il

(liiiiK>'r liotli to thu mini' uiul the iiiiiii'r«. It wus cuvirt'd by llio

IiiiuUliile (if liHi;l, and the surfm-o works \vi>ru »vvf|>t away. .Muny

liiiwc rocks on the sluiics nhovc tlirciit-'ii iliNtnii-tinii. This cntnincf

tliould hf pcrniuuciitly I'lusi-d ami a ni'w cntraiitv >hciiilil ho n;udf

eitlior at tho oxtrcrno hoiilhorn ciid nf tlio iiiiiie-, southfuat '•£ Tiirtlo

inoiiiitiiiii, or olsi' cntniiico shiiidd hi- ohtniiioil iiiidortjroiiiid from

the shaft mint' at siitticiciit dopth tn lio holuw pussihlo hiiriod watcr-

poiirscs. Tho levels shoidd bo rlrivcMi in siicli a way (for examiile,

with the safejinard of aiivaiire cirili lioh's) as to receive the san"ti'iii

of the representatives of the Alberta Kovernn:ent.

This c<iiielnsion of your Coniinission, as to 'ip present dangerous

position iif the drift month, is apart from considerations atTectinjr

fnturo niinini; operations witliin the mine itself.

I.\KL1 KMK. OK CoNTIM K|l .Ml\|\i; |.\ THK DUIKT Ml.M: IN ('AI-' I.NCl

Sl.lllHS.

The Diri'ctor of tiie Dcmiinion Survey ]iiiinted out in corres-

pondence witii tho Alberta mining otKeials, as already noto^l. that

there was uu area of what he termed "oxtreir.e <' .atfer," and so

ii'arked it on a nuip of the mine sulm itted by these otiicials.

in this area he considered that any uiinintf woulil bo liU.ly to

lirecipiiate a landsliiU'. The northern limit of the "flxtremo danger

zo'iu" ho placed at a point 1.400 feet north of tho drift mouth in

territory not yet entered liy either mine. Jle idai-ed the southfrn

limit at i> point not less than :i..10() feet s mth of the month, and
thus eoim-idciU with tho south edse of the great slide, but he nuide

a note on the map that "simtli of this \m[nt mining not nltojfethor

safe"

Viiur Commissii.n fully ajrrees with this conclu.'-iiiu a.s to tho

danper of eausiujj sliiles from continued mining in this area, at

least if (lone by the ordinary methods.

IIVnitAll.lC pACKINCi.

The only method known to your Conniiission tiiat would insure

against appreciable sultsideneo is that of hydraulic packing with

ennd. This method is increasincly used in Oerman.v, and with tho

greatest success in preventing th.' sulisidence o*" the snrfaee where
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tlirr.. nr.. ..xiM.n^ivo b.,il.li„««. Tl... ....tl..,nt.nt uflcr ikkIuuk will,
..nln.ury .nn.l i, |..„ ,|,.,„ Hvo per ......t; witl. Kranulu.,.! .1„„ ^ottU-
'->-..t .. ...upprorial.l... ,H it pr..l,al,ly w,.,.M |,o „.|||, sharp. .I..,,,.
»»IH\.

Tlu. ..-.. of loa.n fl„.| WW,,!,. ..In.v. asl...* „r ..r„.I„..l -l,al,. i. !,.„" '"-•"'• ""-' "••'"'•'"^'i.f with .n.-h .,:af..rial h..i..^- fr„„ lo ,„ .-,

I«'r ••('lit.

If .lo,.s „„t npp-nr ....ssihh. „. ,,,,,.1..,. ,,„„, H||i,„ „„.,„^ „^, ^^.
<-..mM.r.Mal .-nn.l.tions i„ ,h.. Tur.l.. Mnuntai,, .li.tri-,. Thrro ar',.

1 "'T "'"r. "J
"'"'" ^""' •''"" "' •"""•• -n "I.v nvaih.hlo

«o„h 1,.. ,h,. .„„.!.,.„ t „. ha... .,(• lih.ff ,(io„f) ,n,.„Mlain. Thi.-"' I".v<«... I., .p.arrinl. ,.r„sl,...l. ,ra„.,por,..| „, an,l .I„.lmo ... ,„u.o. 1h.. o ,.t wi,h ,h.. hi,.h lahour .-n,,. ,ha, pn-vail i,.

,

"• '•'"' '•'''""•"• '•'""""'^- "'"" ""I'ital ..hart.... w.,„l.| n.hl not
l.;ss than *1 2.-. por ton of ..,.,,1 .-xtranto,!. cv.m if .h,,.., o„ a .-on-
.Mh.raMo .oalo. Tho ...t „f insfallin,- th. „ ..ar.v ph,„t wo„M
»ho h. Broat. ... that tho s.v.tnn, appears ^

„:or..ialI.v In.p.-s^ihlo
"M.I.T th,. .n,np..ti.ivo n.n.litions of .-onl p.-.w!,,,-.!.,,. i„ that ,li..
trii't.

Dhv Pa( Kr\(i.

Whii.. th.. u... of ,lry v>uVmn w.,ul.i prohahly |,.s,ea the mm.ou.u
;*

r''""
"• "" "MHTie,,.... with tho h.„«.wal| .„,,ho,| of ,„i„i,,-

both ,n A.n..ri..a an.l i ,rop... wh..n. .fry packing is e,nplove.l. i„,li.
••atos that a aottlomont of to to •!<• p..r ,v..t of th,. thi.-kn.ss „f tho
..am muM ho o.xp.M.to.I. It take, ^voral yrar. to roa-h th. full
sottI..nu.nt. hut any portion of .uol, ^ottlo.m.nt .ui^^ht ,.auso .lis-
flstrous slides.

If ooal pillar, aro hft. this .u.-roly .orvos to dolav tho process
tor under tho Kroat pressures ,|ue to depth, shales su.-h as here
.•institute the hanRinj; wall will -tiow" and seal all openiu^rs

C. Conclusions.

Dangkh khom JIimn,;.

Your Comniis-inn. Mvrefor*'. conelu.los that under present cuui-
Micreia! eoMditious it is not po-nhh. to mine withiu a eertain ana
without incurring tho danger of pre.-ipitatiufr a pn-at landsli.le. We
I'lneo the north limit of thi- area ;„ the pre-,.„t -out!, liuiit of the

I4447-S4
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ulitil'l-liiihi' uorkinKK, ninl tlic -mitli lln ll i>|' ihc uri a :il n pcMni ll\i>

tliiiiiKiiiiJ lilt . Mill nf tile inniiili nl till' \ ', 1 mini'. Tli liitl-r

liliiil lilts Ipiiii |.|;iiii| .11 l;ir «Miitli nil aiMiHiiil 111' tlii> |iii--iliilit,v llint

iniiiiiiU' niHi'iitiiiii-. -Iiiiiilil i'iiii.i- II hiiiiUliili' I'mni ||ii> Smitli |H'iik.

wliicli ill turn iiii^lit niii-c niii' Irmii tlir Nurlli pink. tliii« rinlniiin'r-

iiiK tl.i' tu«ii, an. I till' inii'l,- nml iiiiHiiiiil nl llii'
( 'niiiiiliiiii I'lU'ilii'

riiilwiiy.

Till' nlll\ I'l inlillnll)! lllnllT Wllil'll IllillillU' -l.nllj.l |i|. I'lirril'll I'll

ill till' iliitiu'ir iiri'ii iilmvf rli -I'rili I iiri': I 1 i Tin' I' wii-iti' -linnlil l.c

iiliiiinliiiiiij ihhI till' ri'tk to tin- |irn|ii'i'l,v nl tin' laniiliiiii I'lirilir

rnilvvii.v ii'<»iiii I'll, I J I Till' |iri'«i'iit riilriiiii'i' in \n. I iilrilM iiiiin'

I-llnll|l| lit' lllllllnlnlll'll ni|i| till' II illl' -llnllll ll' n|il'rntl'li llV llll'|l ll'M'l-

ffoiii till- jtliiifl mini- nr Irniii nii n|ii'iiim.' iit tin' I'Stri'iin- iniitlii'rii

otiij uf tilt' iri'lnTty ill tlic vii'itiit.v of IlilliTi'-t. C!) riinsiiiiU.v liinvv

Jiilliir!' '•iiiiiilil I (' It'll tlirniiKlii'iit till' ikii.M'i- nr.'ii, ii;irliriiliii 1\ in

till' iipprr Ii'Vii-. mill lint ri' llinii .".ti prr iint 'f tin' il -limiiil

Im' fxtriirti'il. ( \) Till' I'Xi'iiviiii'.l ni'i-ii- -li.iiilil 111'
I

ki'.l.

|l\\i.i:iiiii « N ( II II M. (
'

\i Ni>.

TllkillU' illln nri'nlllll : (ill ihr -lii'I'lll'-- nl' ll a-li'I'll ^Inpi' III'

'I'lirtlc tiiotiiitiiiii. l/') it-, pi'i'iiliar -inirhiii'. ami i'>p.i'iall.v tin' atti-

tllilc iif till' .jnint plan - iilain- nl' -ii->in||i, i,i |li,. pi,..iliiliiy ul'

ititrriiMl strr'--i'-i. iiiliiTiti'il I'mn: tlir piiinj ,,( nriyiiiiil iipiii'aval.

l('/l till- I'ffi'i'l III' hi;.'iily |i'i"il.lr ,.,r~ mi llii' ijilii'ati' iiii'i'liaiii- I'

tliis partiriilar iiiniiiilaii (jar- nl' : Iiral larllniiiikn. liki' thai

III' llllM ill tlii^ ri'tfimi, nr -li«lit >i'tiii' it nl' tlif iiiiiu' wnrkiiiys

jiiiHilt prii'ipiliiti' a ^liili- nf tli.' lir-l nnli'r). ( i' I tlic ^trnI|^r -iniilarity

I'i' till' riinr|ilinn< iinw t" tlm-i' i ai III!'.. I ill I Iv pri'ii' 'iiiu- tin' sMilr nf

ill'n:!. '/) till' -I ial ilnii'irr 1.. ili,. -tal.ililv nl' ili,. Nm-tli I'l'ak l.lui'k

jiiili I liy till' IIMl.", ~li,|i'. I '/ 1 llii' I'viili'ii I' nf till- r ci'iil ilrvi'lnp-

iiii'iit nf li"iiri- ill till' Nnrlli prak. iml (//I ilir iliilimliy nf fnri'-

i'ii-<tiii(r till' I'Nai'l I'l.iir-i' nf i|i,> tlir .iti'iii'l sii.l "r -liilri vniir

('iiii.iiiis-.ini, i> ayr 1 mi llm fnllnuiiiir i'mii'ln-imi~. nanii-lv:

Irri'spi'i i ivc nf iiiiiiiiii; npcralions an I 1 CraM-l' n| I-Sl-I,lll

ililimis niil,\, llii'ri' i- ilaiif-'iT nf a ili-a-t mus iaiiiUjiilr frmi: Tiirlli'

.tniMiiituiii. W'l' art' airrrcil thai ijaiiui'r I'si-ts frnm wliat liiii hill

tn hi'i'M I'alli'.l. ill this ri'pnrt. tin' \nrlli I'nak hlm'k. T
Ihi'r-

II' size an I

pnsitinn (if this hlni'k is iinlirali'il nii tin' " Map nf Tiirtli' Mimiili

.iml Vicinity sh.iv.ini; Daiiui'V .\ri'a." Tlii' limits nf th" lilnrk Ini
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liofii rmi^rlily iimrkt'il tliurcoii liy pnyin^' due attontiou to tlie ana-

logy of the block wliieli fell in I'JtK! (figure l'!t, sliowing the sijIh/i

of this slide), and to tlie attitude of tiie joint-piani's in the inonn-

tain. In our opinion, the lower limit of tiiis threatening bl<»k

oeeurs at the outcroji of tiie Zfme of eontorted l)eds in the limestone

niciulier {see Plate XV).

We are furtlier agreed that tlie area likely to he overrun hy

the dehris of this slidi' i> >iio«n with praclieal aeeuraey (as the

"area eiuhnigered ") on tlie " Map of 'I'urtle Mountain and Vicinity

showing Danger Area." In tracing tiie limits of this danger, your

("on;mission ha> used thi^ analogy (d' the 1!KK! slide and lias allowed

a fair " margin of safety," necessitated hy aeeidental factors that

might intlueiH'O tlu iirse of the threatened slide.

Kxcepting the N'orth Peak Idnek, the South Peak Idock, and

tiio fissured area hctweeu ihem. we lielieve that the danger of heavy

Silid<s into the Frank valley cannot be clashed as iiumiiiciit. Yet

lit should be I'arefully iioteil tJuU. in th(> opinion of your Com-
inission, both the estimate of the size of the threatening block and

the ar<'a likel.v to be devastated have been conservatively estiii:ated

and so indicated on the '" .Map of 'I'urtle Miuintaiii and Vicinit.y show-

ing Danger Area." It is in;possible to den.v the existence of danger

to the )iart of th(> valley at and north of the ir.iiie shaft. We believe,

however, that the new Kocky Mountain Sanatorium lies outside the

zoiM' of ji, ictical danger.

As already noted, we believe that lhcr(> is <langer of heav.v

slides from the South )ieak and from the tissiired region .just to the

north. We have not mapped tlu^ir probable course, since this would

lie practically altogether in Ibe already mined an! now uuinhnbited

area overrun by the lOO'i ,slidc.

On account of the dips of bedding and .iolnts in the liua^stone

of TilutT (tloat niouiitain. as locally namedl. we are of opinion that

there is no jiractical danger of a first-order slide froii; tbiit moun-

tain in its present condition (Sec Plate XIX").

.\ii\MMi\ \iK\T oi' iiir. 'I'ou N->iri:.

The pr.sent shaft ami mine buildings surroiindiiii; it. also 'hp

row of hoiisi>s to till' uortbwi'st of it, aiipi'ur to be re.isoiiably safe

Ifrnm the effci't of a slide from 'i'urtli^ niouiitain. Practicallv all

the rest id' the lowii---ilc -lioubl be abandoned. In the opinion of
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ioiir ( (miniisM,,!, tlii-< >lmul,l hv .1,,,... wlietlier ilu. inim- is opcrHterl
in tlu. (laiifivr y.vuv or n„t. on ii.vount of tlu; imstal.Ie coii.lition,

I'roiii iiatiiriil ciiiii^cs. of the Xortli iind South peaks.

Wl.ntcvor till- r.'iMirr of tliis or other C',.iiniii<isioii, tho town
fan never Iv an inii><,riai,t ..„(• on its present site, since there will
always remain th,,. ,lrea,! of anoth.'r ealauiitous sli I.- like that of
1!HK!. Ill spite of nn,l,)iiKte,l individual lianLship. caused l.y
al,andoun;ent of the present site, th.. town, nn a new and «afo site,
niijfht prosper as never l;t.4'i.re.

(Signed)

Reginald A. Daly,

W. G. Miller,

George S. Rice.
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Ueologiral reconnalssanie of a jiortion of Algoma and 1
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On tlic region lying north of Lake Superior, between
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the I'll- and Nipigon rivers, Ont., bv \V. H. Col-
I
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Ueport on .Nortliwostern Ontario, traversed by National 'rranscontinental

railwav, between i.akc .Nipigon and .Sturgeon lake, by \V. II. Collins.
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Heport on IViMbroke slieet, by li, \V. Ells. (French.) Map No. 600.

male 4 m. — 1 in.

Freneli truncation (lowganda Mining Division, by W. II. Collins. Map
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French translation report on tlio Transcontinental _ Railway location
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Ocologii al reconnaissance of tlie region traversed by tlio National Trans-
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Ciowganda Mining Division. Iiy \V. H. Collins. .Map .No. 1076, scale 1 m.
= 1 in.

Memoir -No. 6 : Oeology of tlie llaliburton and Bancroft are,is, Ont., by
Frank I), .\danis and Alfred K. Harlow. .Maps No. 708, scale 4 m.
= 1 in. : No. 770. scale 2 m. =- 1 in.

Memoir No. 1: On tlie (ieologv of the Nipigon basin. Ont., by .V. ". (i.

Wilson. Map No. 1000. scale I Ml. ' 1 in.

French translation: Geological reconnais-ancc of a por-
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'
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'
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Superior, between the I'ic' and .Nipigon rivc-s,
|
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QUKHKC.
Ml.tassini expedition, by A. P. Low. 1884-5. Map No. 22S, scale 8

in. = 1 in.

Coinptcin. Stanstead. Heaucc, Riolimond. and Wolfe counties, by K. \\ .

KUs. 1SS6. Map .No. 2.JI (SiicTbroc.ke sliecai, scaler 4 in. » 1 in.

Megantic-, B<'auce, Dorcliester, Levis, Hillci hasse, and Montmagnv counties,

bv K. W. lOlls. I,ss7-s. .Map .No. 287, scale 40 cli. - 1 ir
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Report on Copper-bearing rocks of Eastern Townsliips, by J. .V. Dresser.
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Report on Copper-bearing rocks of Eastern Townships, by J. -V. Dres-er.
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